Humans typically make several rapid eye movements (saccades) per second. It is thought that visual working memory can retain and spatially integrate three to four objects or features across each saccade but little is known about this neural mechanism. Previously we showed that transcranial magnetic stimulation (TMS) to the posterior parietal cortex and frontal eye fields degrade trans-saccadic memory of multiple object features (Prime, Vesia, & Crawford, 2008, Journal of Neuroscience, 28(27), 6938-6949; Prime, Vesia, & Crawford, 2010, Cerebral Cortex, 20(4), 759-772.). Here, we used a similar protocol to investigate whether dorsolateral prefrontal cortex (DLPFC), an area involved in spatial working memory, is also involved in trans-saccadic memory. Subjects were required to report changes in stimulus orientation with (saccade task) or without (fixation task) an eye movement in the intervening memory interval. We applied single-pulse TMS to left and right DLPFC during the memory delay, timed at three intervals to arrive approximately 100 ms before, 100 ms after, or at saccade onset. In the fixation task, left DLPFC TMS produced inconsistent results, whereas right DLPFC TMS disrupted performance at all three intervals (significantly for presaccadic TMS). In contrast, in the saccade task, TMS consistently facilitated performance (significantly for left DLPFC/perisaccadic TMS and right DLPFC/postsaccadic TMS) suggesting a dis-inhibition of trans-saccadic processing. These results are consistent with a neural circuit of transsaccadic memory that overlaps and interacts with, but is partially separate from the circuit for visual working memory during sustained fixation.
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Introduction
Humans typically make three saccades per second (Rayner, 1998), so continuous representation of the external world must be reconstructed from a succession of discrete visual fixations (Matin, 1974) . To do this, some information about object features and their spatial position must be retained and integrated across saccades, a process referred to here as trans-saccadic perception (Irwin, 1996; Melcher & Colby, 2008; Prime, Vesia, & Crawford, 2011) . Traditionally, trans-saccadic memory has been viewed as a form of visual working memory, as both exhibit capacity limits of 3-4 items (Luck & Vogel, 1997; Irwin, 1992; Irwin & Andrews, 1996; Prime, Tsotsos, Keith, & Crawford, 2007; Bays & Husain, 2008) . However, as each saccade changes the spatial correspondence between world-fixed visual stimuli and the retina, trans-saccadic memory requires additional mechanisms that account for eye displacement (Hayhoe, Lachter, & Feldman, 1991; Prime, Niemeier, & Crawford, 2006) .
A distributed saccade network, including the superior colliculus (SC), frontal eye fields (FEF), and posterior parietal cortex (PPC) has been shown to support the spatial updating of target locations across saccades in both the monkey (Walker, Fitzgibbon, & Goldberg, 1995; Umeno & Goldberg, 1997; Duhamel, Colby, & Goldberg, 1992) and the human (Ostendorf, Kilias, & Ploner, 2012; Medendorp, Goltz, Vilis, & Crawford, 2003; Merriam, Genovese, & Colby, 2003; Morris, Chambers, & Mattingley, 2007; van Donkelaar & Muri, 2002) . It is thought that internal representations of point locations are spatially updated as a function of saccade size and direction, to align with final gaze direction at the end of the saccade (for recent reviews, see Sommer and Wurtz, 2008; Klier & Angelaki, 2008; Crawford, Henriques, & Medendorp, 2011) . It has been proposed that such mechanisms could also support trans-saccadic memory of object features, either by linking spatially updated information with object identity (Crawford, 1997; Cavanagh, Hunt, Afraz, & Rolfs, 2010) 
